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TEMPERATURE FLEXIBILITY TESTS 



NATIONAL FOREWORD 

This Indian Standard, which is identical with ISO 4672:1988 'Rubber and plastics hoses — 
Sub-ambient temperature flexibility tests' issued by the International Organization for Standardization 
( ISO ) was adopted by the Bureau of Indian Standards on 21 April 1989, on the recommendation 
of the Rubber Products Sectional Committee ( PCDC 13 ) and approval of the Petroleum, Coal 
and Related Products Division Council. 

Indian Standard IS 443:1975 'Methods of sampling and test for rubber hoses' {second 
rem/o^ ). has already been formulated to prescribe methods of sampling and test for rubber 
hoses. Reference has been given to IS 443 : 1975 in standards on thermoplastics hoses for a 
number of tests such as, bore size, lining and cover thickness and pressure tests. However, 
there are a number of other methods of tests to which hoses, both rubber and plastics, are being 
sujbected to and are not covered in IS 443 : 1 975. Therefore, it has been decided to adopt ISO 
test method standards, wherever available. IS 443 : 1975 will be revised in due course to update 
and align it with international standards to the extent possible. 

The text of ISO standard has been aptDroved as suitable for publication as Indian Standard without 
deviations. Certain conventions are, however, not identical to those used in Indian Standards. 
Attention is particularly drawn to the following: 

a) Wherever the words 'International Standard' appear referring to this standard, they should 
be read as 'Indian Standard'. 

b) Comma ( , ) has been used as a decimal marker while in Indian Standards, the current 
practice is to use a point ( . ) as the decimal marker. 

CROSS REFERENCE 

In this Indian Standard, the following International Standard is referred to. Read in its place the 
following: 

International Standard Indian Standard Degree of 

Correspondence 

ISO 1402 : 1984 Rubber and plastics Clause 8 of IS 443 : 1975 Technically 

hoses and hose assemblies — Hydro- Methods of sampling and equivalent 

static testing test for rubber hoses 

( second revision ) 

The Sectional Committee, responsible for the preparation of this standard has reviewed the 
provisions of the following ISO standards and has decided that they are acceptable for use in 
conjunction with this standard: 

ISO 471 ; 1983 Rubber — Standard temperatures, humidities and times for the conditioning 
and testing of test pieces. 

180 3383:1985 Rubber — General directions for achieving elevated or subnormal tem- 
peratures for test purposes. 



As in the Original Standard, this Page is Intentionally Left Blank 



IS 12657: 1989 
ISO 4672 I 1988 



1 Scope 

This International Standard specifies two methods for assess- 
ing whether a rubber or plastics hose retains adequate flexibility 
at sub-ambient temperatures. 

Method A is applicable to non-collapsible hose with a bore size 
up to and including 25 mm. It measures the increase in stiffness 
compared to the flexibility at a standard laboratory tempera- 
ture. 

Method B is a simpler, qualitative method suitable for control 
testing and is applicable to hose with a bore size up to and 
including 100 mm. 



2 Normative references 

The following standards contain provisions which, through 
reference in this text, constitute provisions of this International 
Standard. At the time of publication, the editions indicated 
were valid. All standards are subject to revision, and parties to 
agreements based on this International Standard are encour- 
aged to investigate the possibility of applying the nrx)st recent 
editions of the standards listed below. Members of lEC and iSO 
maintain registers of currently valid International Standards. 

ISO 471 : 1983, Rubber — Standard temperatures, humidities 
arid times for the conditioning and testing of test pieces. 

ISO 1402 : 1984, Rubber and piastics hoses and hose 
assemblies — Hydrostatic testing. 

ISO 3383 : 1985, Rubber — General directions for achieving 
elevated or subnormal temperatures for test purposes. 



The coolant shall not affect the hose to be tested and shall be 
used as prescribed in ISO 3383. 

A suitable coolant liquid is methanol or ethanol with crushed 
dry ice (solid carbon dioxide) added. Gaseous coolants may be 
employed when the design of the apparatus is such that tests 
using such coolants give results equivalent to those obtained 
with liquid coolants. 

3.2 Test specimens 

3.2.1 Type 

The test specimens shall be cut from the hose under test and 
shall have a length equal to 

2{nR + d) 

where 

R is the minimum bend radius as specified in the relevant 
hose product standard; 

d is the hose bore. 

3.2.2 Number 

At least three test specimens shall be used for each test. 

No test shall be carried out less than 24 h after manufacture of 
the hose. 

3.3 Test temperature 

The test shall be conducted at one of the following tempera- 
tures : 



3 Method A ~ Sub-ambient temperature 
stiffness test 

3.1 Apparatus (see the figure! 

3.1.1 Torque wheel, having a diameter equal to twice the 
minimum bend radius specified for the hose, or equal to 
12 times the nominal bore of the hose, provided with equip- 
ment for holding the hose tangential to the wheel, a suitable 
device to bend the hose around the wheel, and a strain gauge 
and graphical recorder to measure the torque with an accuracy 
of ±3 %. 

3.1.2 Cooling container, equipped with an agitator, a 
temperature-measuring device and a roller having a diameter of 
50 mm for guiding the hose. 



°C ± 2 °C 
-10°C ± 2°C 
-25 ^C ± 2 °C 
-40 °C ± 2°C 
-55 °C ± 2°C 

or at any other sub-ambient temperature as defined in the rel- 
evant product standard. 

3.4 Procedure 

Clamp one end of the test specimen (3.2) on the wheel (3. 1 . 1 ), 
with the rest of the specimen straight. If the hose has natural 
curvature, this curvature shall follow that of the wheel. 

Without coolant in the container (3.1.2), determine the torque 
required to bend the test specimen through 180° round the 
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wheel at the standard temperature chosen from those given in 
iSO 471. The time for bending shall be 12 s ± 2 s. Repeat the 
test with the container filled with coolant at the chosen test 
temperature (see 3.3). Condition the test specimen In a cold 
chamber at the test temperature for 24 h, followed by con- 
ditioning at the test temperature in the apparatus for at least 
30 min before testing. 

3.5 Expression of results 

For each test specimen, calculate the mean torque at the stan- 
dard temperature and the mean torque at the test temperature 
by calculating the mean of the peak values contained in the 
central 50 % of the respective torque traces. 

Calculate the stiffness S, expressed as the ratio of the mean 
torque at the test temperature to that at the standard 
temperature, from the equation 



S = 



where 



^t 



Tx is the torqye at the test temperature (mean value from 
three tests) ; 

Tq is the torque at the standard temperature (mean value 
from three tests). 

If the individual values for the three test specimens do not 
agree to within 15 % of the mean value at each temperature, 
the test shall be repeated. 



3.6 Test report 

The test report shall include the following particulars: 

a) reference to this Internetional Standard; 

b) a full description of th^ hose and its origin; 

c) the dimensions of the test specimens; 

d) the coolant used; 

e) the standard temperature and the test temperature; 

f) the torque at the standard temperature and at the test 
temperature; 

g) the calculated value of the stiffness. 

4 Method B ~ Cold bend test 
4.1 Apparatus 

4.1.1 Mandrel, having an outside diameter equal to twice the 
minimum bend radius specified for the hose, or a former with 
an arc of at least 180*^. If the minimum bend radius is not 
specified, the mandrel or former shall have an outside diameter 
equal to 12 times the nominal bore of the hose. 

4.1.2 Conditioning chamber, capable of being maintained 
at the specified temperature (see 4.3). 



4.2 Test specimen 

The test specimen shall be cut from the hose under test and 
shall have a length adequate to provide a grip at each end in 
addition to a section which can be bent round the periphery of 
the mandrel. 

The test specimen shall be discarded on completion of the test. 



4.3 Test temperature 

The test shall be conducted at one of the following 
temperatures: 



0°C 

- 10 ^C 

- 25 °C 

- 40°C 

- 55 °C 



± 2°C 
± 2°C 

± 2°C 
± 2°C 
± 2°C 



or at any other sub-ambient temperature as defined in the rel- 
evant product standard. 



4.4 Procedure 

Condition the mandrel (4.1.1) and the test specimen (4.2) in the 
conditioning chamber (4.1.2) at the chosen test temperature 
(see 4.3) for 24 h. Without removing them from the condition- 
ing chamber, bend round the mandrel hoses of up to and in- 
cluding 22 mm bore size through 180° in 10 s ± 2 s and hoses 
of greater than 22 mm bore size through 90° in 10 s ± 2 s. 

For hoses of greater than 22 mm bore size, testing outside the 
conditioning chamber is permitted, but precautions shall be 
taken against an unacceptable increase in the temperature of 
the specimen during the test. 

Observe whether any cracking or breaking of the hose lining or 
cover occurs. 

After bending, allow the test specimen to regain ambient 
temperature, and apply the specified proof test pressure, 
measured accurately in accordance with ISO 1402, to confirm 
whether or not any cracking or breaking of the lining or cover 
has occurred. 



4.5 Test report 

The test report shall include the following particulars : 

a) a reference to this International Standard; 

b) a full description of the hose and Its origin; 
:;) the dimensions of the test specimen; 

d) the test temperature; 

e) the results of the visual examination of the test 
specimen after bending ; 

f 

f) the results of the visual examination after the proof 

pressure test; 

g) a description of the test procedure. 
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Figure 1 — Apparatus for method A 
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